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ULTRASONIC FIRE-EXTINGUISHING DEVICE

Heab. Pa3zpaboTka ycTpoiicTBa C yIbTPa3BYKOBBIM PACIIBUICHUEM BOJIBI IJISl TYIICHUS TIOXKApOB B HaualbHOU
CTaJluu BO3ropaHus.

Mertoasl. UHpOpMANMOHHO-aHAMTHYCCKIE  HWCCICIOBAHMUSA  KOHCTPYKTHBHBIX ~ CXEM  YCTPOWCTB
MOXKAPOTYIICHHUS TOHKOPACTIBUICHHON BOJIOM.

PesyabsTaTsl. PazpaboTrana KOHCTPYKTHBHAS CXeMa YCTPOWCTBA IUIS TYIICHHS I0XapOB C YIBTPa3BYKOBBIM
ra30CTPYHHBIM PaCIbUICHHEM BOJIBL.

Hayunasi noBu3na. [IpennmoxxeHa KOHCTPYKIIUS IMMOKAapPHOTO CTBOJA, B YJIBTPAa3BYKOBYIO KaMepy KOTOpPOTO
MOXKAPOTYIIAIIAs JKUIKOCTh IOCTYIAaeT C PACHBUINTEIBHOTO JAWCKAa B BHIE DJIIEMCHTAPHBIX IIEJCBBIX FIIH
ITHHIPHYECKUX CTPYeK KOAKCHAJIBHO MPOJOIbHOM OCH ra30KaIeIbHOrO COIlIa.

IpakTyeckass 3HAYMMOCTh. Pa3paboTaHHOE TMOXKapOTyIIallee YCTPOMUCTBO C  YIbTPa3BYKOBBIM
F33OCprI>iHLIM PaCIblJICHUEM BOJIbI TTO3BOJIACT TOJTYYUTH BBICOKOCKOpOCTHOﬁ ra3okanejbHBIM ITIOTOK C BBICOKMMU
MOKa3aTesIMUA  JUCIICPCHOCTH, PABHOMEPHOCTH pPACIpEIeICHUs] M JalbHOOOWHOCTH, YTO TO3BOJISICT IOBBICUTH
3¢ (}HEeKTUBHOCTh TYIIEHUS TMOXapa 3a CYET COKpAIIeHHWS pPacxXolia BOJbI, HCKIIOYEHHS MPOJMBOB U COKpAIICHUS
MaTepHaIbHOTO yiiepoa.

KuroueBble ciioBa: nosicapomyuiaujee ycmpoucmeo, yivmpaszeyKkosoe pacnvlieHue, 2enepamop I apmmana;
2a30KanebHoe CONI0; CMEOJl; Pe30HAMOp.

Purpose. Development of the ultrasonic water spray device for extinguishing fires at the initial stage of a fire
outbreak.

Methods. Information and analytical investigations of the construction arrangements of the water spray fire-
extinguishing devices.

Results. The construction arrangement of the device for extinguishing the fires with the ultrasonic gas-jet
water spray has been developed.

Scientific novelty. The fire-hose nozzle construction has been proposed. The fire-extinguishing liquid comes
into its ultrasonic chamber from the atomizing circular plate in the form of the elementary slit or cylindrical jets
coaxially to the longitudinal axis of the gas-drop nozzle.

Practical value. The developed fire-extinguishing device with the ultrasonic gas-jet water spraying enables
obtaining the high-velocity gas-drop flow with the high indices of dispersion, uniformity of distribution and the jet
range what allows improving the efficiency of extinguishing the fire due to reducing the water discharge, avoiding
water spillage and reducing the material damage.

Keywords: fire-extinguishing device; ultrasonic spraying; jet-edge generator (Hartmann oscilla tor); gas-
drop nozzle; fire-hose nozzle; resonator.
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SUBSTANTIATION OF PARAMETERS OF COAL LIABILITY TO SPONTANEOUS COMBUSTION

Henab. IloBblmieHHe TOYHOCTH pacueTa BPEMEHH JOCTHUKEHHUS YIJIEeM KpPUTHUECKOW TeMIepaTryphl,
XapaKTepu3yroleil CKIOHHOCTh K CaMOBO3TOPAaHHIO.

MeTtoanka. AHAJTMTUYECKHE M OKCIIEPUMEHTAILHBIE HCCIIEA0BAHUS IapaMeTPOB, BIMSIOMINX HA TEIJI0O00MEH
CKOIUICHMS YTJIA C OKpYXKaroIell cpeloi Ipu ero caMOHarpeBaHuU.

Pesyabrarbl. MccnemoBaHel MapaMeTpbl, XapaKTEpPHU3YIOIIME CKJIOHHOCTh YIiaeH K CaMOBO3TOPAHHIO,
Y NIPEIVIOKEHBl AHAINTHYECKHE 3aBHCUMOCTH AN WX BbUHCIEHUS. IIpennokeH KOMIUIEKCHBIH KpPUTEPHH,
OTIIMYAIOIMIiCS OT paHee WCIOIb3YyeMOro YYeToM Jpoccenupyroniero 3¢dexkra MeTaHa, HCIapeHHs BIard
Y PEaKIMOHHOW OBEPXHOCTH YTJIS.

Hayuynasi HoBu3Ha. [lOBBIIICHNE TOYHOCTH YCTAHOBIICHUS CKJIOHHOCTH YIJICH K CaMOBO3TOPaHMIO IyTEM
JIOTIOTHUTENNBHOTO YUeTa paHee He M3BECTHBIX ITapaMeTPOB.

IIpakTHyeckasi 3HAYUMOCTb. YTOYHEHHE PACUCTHOTO 3HAUEHHUs KOMIUIEKCHOTO II0Ka3aTels MO3BOJHUT
pa3paboTaThb aJleKBaTHbIE MEPOTIPHUATHS JJIsI IPEAYIPEKACHHST BOSHUKHOBEHHUS IT0KAPOONACHOM CUTYaIHH.

KnroueBble ciioBa: camonazpesanue yensi, Kpumuieckas memnepamypa, menioma OKUCIEHUs, MemaH,;
napamempboi.

Purpose. Increase of the accuracy of time calculation of coal reaching the critical temperature characterizing
the liability to spontaneous combustion.

Methodology. Analytical and experimental investigations of the parameters influencing the heat exchange
of a coal accumulation with the environment during its spontaneous heating.

Results. The parameters characterizing the coal liability to spontaneous combustion have been investigated,
and the analytical dependences for their calculation have been proposed. The complex criterion has been suggested that
differs from the previously used one by the allowance for the methane throttling effect, the moisture evaporation and
the coal response surface.

Scientific novelty. The increase of the determination accuracy of the coal liability to spontaneous combustion
by means of the additional allowance for the previously unknown parameters.

Practical value. The refinement of the calculated value of the complex index will permit to develop
the adequate measures for prevention of a fire hazard situation from occurrence.

Keywords: coal spontaneous heating; critical temperature; oxidation heat; methane; parameters.
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APPLICATION OF THE GRAPH METHOD DURING CARRYING OUT DEPRESSION SURVEYS
IN MINES

He.m,. Ananu3 u OLICHKAa HCIIOJIb30BaHUA METOJAa MATEMATHYCCKOI'O alrapara TCOpuu Fpa(l)OB C LCJIBIO
CHUIKCHHUSA TPYAOCMKOCTHU pa60T U BPEMCHHU Ha MNPOBCACHUC HereCCHOHHOﬁ CbCMKH B MAXTEC MNOAPA3ACIICHUAMU
FOpHOCHaC&TeHLHOﬁ CJ'Iy)K6LI.
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MeTtoasbl. VccnenoBanre BO3MOXKHOCTH, aHAIM3 JOCTOMHCTB, HEIOCTATKOB M TEPCIIEKTHB HWCIIOIb30BAHUS
MeTona rpadoB TPH TPOBEICHUH JACIPECCHOHHBIX CBEMOK B IIAXTaX, OOpabOTKa CIIEMHANBHBIX IJUTEPATYPHBIX
HCTOYHHKOB.

PesyabTarsl. [IpencraBneH aHamu3 pe3yabTaTOB TEOPETUUYCCKUX HCCICAOBAHHWHA II0 COBEPIICHCTBOBAHUIO
METOZOB IIPOBEACHUSI M 00pa0OTKU PE3yIbTAaTOB [IENPECCHOHHBIX CHEMOK B IIaxTax. JlaHa OIEHKa aKTyalbHOCTH
TIOBBIICHHUSI KAadeCTBa JETPECCHOHHBIX CBHEMOK ISl COBEPUICHCTBOBAHWS BEHTWIANHWM INAXT, COKPAICHHS
TPYAOSMKOCTH pabOT 3a CUET YIPOIICHHS METOJOB IPOBEIACHHS JACIPECCUOHHBIX CHEMOK IIYTEM HCIIOIb30BaHUSI
MaTEeMAaTHYECKUX METOJIOB ¥ KOMIBIOTCPHOTO MOJCIUPOBaHUs. [IpeAyioKeH anropuT™M BBIOOpPA ONTHMAIBHOTO
MHOECTBA TOPHBIX BBIPAOOTOK IS M3MEPCHHS NABJICHUSA U PACXOJ0B BO31yXa, MO3BOJSIOIIUNA MUHHMHU3UPOBATH
3aTpaThl TPyJa U BPEMEHHU Ha ChEMKY.

Hayunasi HoBH3Ha. [IpemnoxeH cnoco0 BBIOOpa MapIIPYTOB MPH MPOBEICHHH JCTPECCHOHHOW CHEMKU
C IPUMCHCHUEM TEOPUH TPadoB, KOTOPHIH MO3BOISIET COKPATHTH KOJMYCCTBO M3MEPEHHUI MapamMeTpoB BBIPAOOTOK
MIPUMEPHO B OAHOM UX TPETH.

[pakTuyeckasi 3HAYUMOCTh. [IpeyioKeHHBIE pacdeTHBIE METOIBI MOTYT OBITh HCIOJB30BAaHBI CITY:KOAMHU
NETIPECCHOHHBIX, Ta30BBIX W TEIUIOBBIX CBEMOK IMoOIpa3nerneHuit [ocymapcTBEeHHOW  BOCHH3HPOBAHHOM
TOpHOCTIacaTeNIFHON CITy)KOBI MMUHHCTEPCTBA MO JAellaM TPakTaHCKOH OOOpOHBI, YPE3BBIYAWHBIM CHTYaLHSM
W TUKBUOAINN TOCIEACTBUHA CTUXWUHHBIX OexctBuit Jlomenkodt Hapomnoit PecrmyOnmkm mpu ompenereHuH
a’POIMHAMUYIECKHUX COTIPOTHUBIICHUH BETBEH, I'/Ie TOYHOE U3MEPECHHUE IEIPECCHH BBITIOHUTH CI0KHO.

KutioueBble c10Ba: waxma, cuyicoa 0enpecCuonHbvlX, 2a306blX U MENI08bIX CHeMOK, 0enpecCUOHHASl CbeMKA;
denpeccus;, CKOpOCMb U pAcXo0 6030yXd; Memoobl NHpPOGeOeHUsl, UBMEPEHUsT U OYEHKU, adPOOUHAMUYECKoe
CONPOMUBTIEHUE 20PHLIX BbIPAOOMOK U BEHMUIAYUOHHBIX COOPYICEHUL, KOMNbIOMEPHAS MOOeNb BEHMUISIYUOHHOU
cemu waxmol, HOPMAIbHBIU U AGAPUTHBIL PENCUMbBL NPOBCMPUSAHUSL ULAXMbL, Meopusi 2papos.

Purpose. Analysis and evaluation of the application of the method of the mathematical apparatus of the graph
theory with the purpose of reduction of the labor intensity of operations and time for carrying out the depression survey
in the mine by the subdivisions of the mine-rescue service.

Methods. Investigation of a possibility, analysis of advantages, disadvantages and prospects of the application
of the graph method in carrying out the depression surveys in the mines, processing of the special literature sources.

Results. The analysis of the results of the theoretical investigations on perfecting the methods of carrying out
and processing the results of the depression surveys in the mines has been presented. The evaluation of the actuality
of the quality improvement of the depression surveys for the mine ventilation refinement, the reduction of the labor
intensity of the operations due to simplification of the methods of carrying out the depression surveys by means
of using the mathematical methods and computer simulation has been given. The algorithm of choosing the optimal set
of the mine workings for measurement of pressure and air flows has been proposed which enables minimizing the labor
and time inputs for the survey.

Scientific novelty. The method of choosing the routes during carrying out the depression survey with the
application of the graph theory has been suggested which allows reducing the number of the measurements
of the parameters of the mine workings approximately in one third of them.

Practical value. The proposed calculation methods may be used by the services of depression, gas and
thermal surveys of the subdivisions of the State Para-military Mine-rescue Service of the Ministry of the Donetsk
People’s Republic for Civil Defence, Emergencies and Elimination of Consequences of Natural Disasters during
determination of the aerodynamic resistances of branches where the accurate measurement of depression is difficult
to be done.

Keywords: mine; service of depression, gas and thermal surveys; depression survey; depression; air rate and
flow; methods of carrying out, measurement and evaluation; aerodynamic resistance of mine workings and ventilation
constructions; computer model of a mine ventilation network; normal and emergency modes of mine ventilation; graph
theory.
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EFFECTIVENESS OF SORBENTS BASED ON NATURAL POROUS MATERIALS

Heanb. VccnenoBanue cTaTUuecKON €MKOCTH YTOJIBHBIX COPOEHTOB Ha 0a3e akTUBHPOBAHHBIX M IPHPOIHBIX
ME30MOPHCTHIX YIJIeH.

Mertoauka. Awnanus, o0000LIEHME W CTaTHCTHYecKas o00paboTka pe3ysibTaToB JKCHEPHUMEHTAIBHBIX
UCCIIEIOBaHUH MPUPOIHBIX ME3OMIOPHUCTHIX YIJIEH.

PesyabTaThl. [lomydeHbl XapakTepUCTUKNA COPOIIMOHHON €MKOCTH aKTHBHPOBAHHBIX W ME3OMOPHUCTHIX yTieh
0 XJIOpOeH30ITy U PEeHOITY.

Hayunasi HoBHM3HA. YCTaHOBJCHO BIHSHHE COOTHOIUCHHS IOBEPXHOCTH IOP PAa3IUYHOTO IHaMETpa
B IPUPOJHBIX ME3OMOPHUCTHIX YITISIX HA UX COPOLIMOHHYIO EMKOCTb.

IIpakTHYecKasi 3HAYUMOCTD. [loNydeHHbIE pe3yNIbTaThl pacyeTa CTATHYCCKONH eMKOCTH YTOJBHBIX COPOCHTOB
HO3BOJIIIOT OLCHUTH UX 3()(GEKTHBHOCTE B CPABHCHUH C aKTHBUPOBAHHBIMHU YTIISIMH.

KiroueBble cJI0BA: agapuiino Xumuyecku ONACHblE Gewecmed; CopOeHmbvl, Me30Nopucmule Veiu,

COPOYUOHHASL eMKOCTb Yerel; XA0pOeH301, heHOIL.

Purpose. Investigation of the static sorption capacity of the carbon sorbents based on activated and natural
mesoporous coal.

Methodology. Analysis, generalization and statistical processing of the results of the experimental
investigations of the natural mesoporous coal.

Results. The characteristics of the sorption capacity of the activated and mesoporous coal according to
chlorobenzene and phenol have been obtained.

Scientific novelty. The influence of the ratio of the surface of the pores of the different diameter in the natural
mesoporous coal on their sorption capacity has been established.

Practical value. The obtained calculation results of the static capacity of the carbon sorbents enable to
estimate their effectiveness in comparison with the activated coal.

Keywords: chemically hazardous substances conducive to accidents; sorbents; mesoporous coal; coal
sorption capacity; chlorobenzene; phenol.
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INFLUENCE OF THE FRACTIONAL COMPOSITION ON SORPTION PROPERTIES OF CARBON
SORBENTS

Heab. VccnemoBanne 3aBUCUMOCTH COPOIMOHHONW €MKOCTH OT (PPaKIMOHHOTO COCTaBa KaMEHHOTO YTJIf,
KOTETHHOTO IIUTaKa U IPEBECHBIX OIIIIOK.

Metoabl. DKCIIepUMEHTAJbHBIE WCCICHOBAHUS C MPUMEHCHHEM YCKOPEHHOTO W MPOIOJIKHUTEIHEHOTO
TPaBUMETPHYECKOTO METOJa ONpENIeJICHUsS COPOLMOHHOW €MKOCTH MaTepHajoB B CTaTHYECKHX  YCIOBHAX
JKCrepUMeHTa. MaTtemarnieckas 00paboTKa M KOPPEISLMOHHBIA aHallM3 IKCIIEPUMEHTAIbHBIX AaHHBIX rpadHYeCcKuM
METOJIOM C OMOIIBIO JINHEHHOH (DyHKITHH.

Pesyabrarsl. V3yueHo BiusiHUE QPaKIMOHHOTO COCTAaBa Ha COPOLIMOHHYIO EMKOCTh YIJIEPOIHBIX COPOCHTOB.
Omnpenenena cOpOIIMOHHAs EMKOCTh 00pa3LOB JUIMHHOIUIAMEHHOT'O Ta30BOTO YIUIs, KOTEJIFHOTO [UIaKa M JPEBECHBIX
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omwiok mATH (pakmmii: 0,25...0,315 mm; 0,315...0,5 mm; 0,5...1 mm; 1...2 MM u 2...3 MM. YCTaHOBJICHO, YTO
HaWIydIIMMH COPOLMOHHBIMHA CBOWCTBaMH O0JIaNafoT 00pa3lbl JIMHHOIUIAMEHHOTO Ta30BOTO YIS M KOTEJIBHOTO
nuraka ¢pakouu 0,250...0,5 mMMm. B oTnmume oT AMMHHOIIIAMEHHOTO Ta30BOTO YIS W KOTEIHHOTO IDIAaKa, IS
JPEBECHBIX OMWIOK ITOMyYeHa IOJIOXKHUTEIbHAS 3aBHCHMOCTh COPOIMOHHON €MKOCTH OT pasMepa ¢pakmuu. Cpenu
WCCIIEJIOBAaHHBIX (DpaKIMi IPEBECHBIX ONMMIOK MaKCHMAallbHbIE 3HAYECHHUs COPOLMOHHON EMKOCTH MOY4YCHBI I
¢dpaxmun 2...3 MM.

Hayunas HoBu3Ha. BriepBble ncciie10BaHa 3aBUCHMOCTh COPOIIMOHHOM €MKOCTH 110 OEH301y OT Pa3iIn4HOI0
(hpakIMOHHOTO cOCTaBa JIMHHOIUIAMEHHOTO Ta30BOTO YIJISI M MPOMBIIUICHHBIX OTXOAOB Hpennpustuii JloHeukoro
pErroHa: KOTEJILHOTO IIJIaKa U JPEBECHBIX OITUIIOK.

IIpakTHyeckass 3HAYMMOCTB. Pe3ynbTaThl 3KCIEPUMEHTAJIBHBIX HCCIICJOBAHUI MOXKHO HPUMEHSTH IpU
pa3paboTke peuenTyp M TEXHOJIOTHH MPHUTOTOBJICHHS YIIIEPOIHBIX COPOEHTOB, NMpPEAHA3HAYCHHBIX VIS JIOKAJIH3alUH
30H aBapHHHBIX PA3JIMBOB XUMHYECKU ONACHBIX BEIECTB U JIMKBUIALMU MOCIEACTBUN YpPE3BBIYANHBIX CHTyallMid Ha
XMMHUYECKH ONACHBIX 00BEKTaX.

KnroueBble cnoBa: 6en301, OTUHHONIAMEHHBII 2A306blU Y20ib; OpedecHble ONUNKU, COPOYUOHHAS eMKOCTb,
@paxyus, waak KomenbHbiil.

Purpose. Investigation of a dependence of the sorption capacity on the fractional composition of black coal,
engine ashes and sawdust.

Methods. Experimental investigations with an application of the express and prolonged gravimetric methods
of determination of the sorption capacity of the materials under the static conditions of the experiment. The
mathematical processing and the correlation analysis of the experimental data by the graphical method with the help of
the affine function.

Results. The influence of the fractional composition on the sorption capacity of the carbon sorbents has been
studied. The sorption capacity has been determined for the samples of long flaming coal, engine ashes and sawdust
of five fractions: 0.25...0.315 mm; 0.315...0.5 mm; 0.5...1 mm; 1...2 mm; 2...3 mm. It has been stated that the
samples of long flaming coal and engine ashes with the fraction of 0.250...0.5 mm possess the best sorption properties.
Unlike long flaming coal and engine ashes the positive dependence of the sorption capacity on the fraction size has
been obtained for sawdust. Among the investigated sawdust fractions the maximum values of the sorption capacity
have been obtained for the fraction of 2...3 mm.

Scientific novelty. For the first time the dependence of the sorption capacity by benzene on the different
fractional composition of long flaming coal and industrial waste of the Donetsk region enterprises, i.e. engine ashes
and sawdust, has been investigated.

Practical value. The results of the experimental investigations may be used in the development
of formulations and technologies of production of the carbon sorbents intended for containment of zones with
emergency spills of the chemically hazardous substances and elimination of the consequences of the emergencies at
the chemically hazardous objects.

Keywords: benzene; long flaming coal; sawdust; sorption capacity; fraction; engine ashes.
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OIITUMAJIBHBIE YCJIOBUSA TYHIEHUSA CKJIOHHBIX K TIEHUIO TBEPJABIX MATEPHUAJIOB
Darya Fyodorovna Balta, scientific associate; e-mail: balta_daria@mail.ru
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OPTIMAL CONDITIONS OF EXTINGUISHING SOLID MATERIALS LIABLE TO SMOULDERING

Heab. Onpenenenre ONTUMAIBHBIX YCIOBUM TYIIEHHUS MOXKAapOB TBEPABIX FOPIOUMX MATEPHANIOB MOJKIIacca
Al OTHETYIIAIUMHU IMMOPOIIKAMHU WKW MOPOMIKaMH B COUCTAHNUU C TPYTUMHU OTHETYINAIIUMHU BEIICCTBAMU.

MeTtoanka. AHATUTHYECKHE HCCIEAOBAHUS (DH3MKO-XUMHYECKHUX IPOIECCOB, MPOTEKAIOIIUX IPH
B3aMMOJICHICTBUN YHUBEPCAIBHBIX IIOPOIIKOBBIX COCTABOB C 0YaroM TOPEHHUS.

PesyabTaThl. PaccMOTpeH MeXaHW3M MPEKpameHHs CKPBITOTO TJICIOMIETO TOPEHHS MOPOIIKOBBIMU
OTHETYIIAIIMMHA COCTaBaMH. Y CTAHOBJICHa CIOCOOHOCTh YHHBepcanbHBIX mopormkoB ABCE wm3ommpoBath odar
noxapa. IIpennoxeHa Mozenb TYIICHHS I0KapoB TBEPIBIX TOPIOYMX MaTEepPHaloB IMojkiacca Al OrHeTymanuMmu
MOPOIIKAMH WJIM NOPOIIKAMH B COYETAHUU C OTHETYLIAIMMHU BEIIeCTBaMU OXJaxkaaromiero aeiicteus. Ha ocHoBanuu
(hopMyJbI, OMNMCHIBAIOMICH OXJaXAAONMA IPPEKT YHUBEPCATBHBIX IOPOIIKOB, IONYYCHO BBIPAXKCHUC JUIS
ompeeieHUus. He0OOXOAMMOT0 BPEMEHH MOIa4YH MOPOIIKA JIsl OXJIAXKICHUS 04ara FOPCHUsI.

Hayuynasi noBu3Ha. OnpezeneHsl YCIOBHS TYLIEHHs] oyara rOpeHUsl OrHETYIIAUIMMH MOPOIIKAMH TBEPIbIX
TOpIOYUX MaTEpUANIOB, CKIIOHHBIX K TICHUIO. DTU YCJIOBUS YUYUTHIBAIOT HHEPUUOHHOCTD MEPENayy TeIUIOThl YacTULIAM
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MOpOIIKa ¥ 0Opa3oBaHME HAa IOBEPXHOCTH TBEPAOTO TOPIOYEro MaTephania H3OJHPYIOMEH MOJMMEPHON IUICHKH
pacruiaBa.

IIpakTHyeckass 3Ha4yMMOCThb. lcronp3oBanme wu3oIMpyrOmero 3(¢GeKTa OTHETYNIANIUX IIOPONIKOB HA
ocHOBe (hoc(hOpHO-aMMOHHMIHBIX COJEH MO3BONISET 3(P(HEKTHBHO MPUMEHSITh WX AJS TYIICHHS CKIOHHBIX K TIICHHIO
TBEPABIX TOPIOYNX MAaTEPHAIOB OTJCIHHO U B KOMOMHAINN C OTHETYIIAIIMMH BEIIECTBAMH OXJIAKAAIOIIETr0 JEHCTBHS.

KnaroueBble cioBa: maeoujee zopenue; ocHemyulawuii nopowox, Gocghopro-ammonuiinsle coau; NIeHKA
pacnnasa; uzonuposanue; OXaaxcoeHue o4yaza maeHus, CUHEePLU3M.

Purpose. Determination of the optimal conditions of extinguishing the subclass Al fires of solid combustible
materials with dry chemical powders or dry powders combined with other fire-extinguishing agents.

Methodology. Analytical investigations of physical-chemical processes which progress during the interaction
of the universal dry powder compositions with a heat source.

Results. The mechanism of termination of the latent smouldering combustion by the dry chemical powder
fire-extinguishing compositions has been considered. The capability of the universal ABCE dry chemical powders to
insulate a seat of fire has been determined. The model of extinguishing the subclass Al fires of the solid combustible
materials with the dry chemical powders or the dry powders combined with the fire-extinguishing agents with
the cooling effect has been proposed. On the basis of the formula describing the cooling effect of the universal dry
chemical powders, the expression for determination of the period of time needed for feeding the powder for cooling
the heat source has been obtained.

Scientific novelty. The conditions for extinguishing the heat source of the solid combustible materials liable
to smouldering with the dry chemical powders have been determined. These conditions take into account
the sluggishness of the heat transfer by the dry chemical powder particles and the formation of the insulating polymer
melt film on the surface of the solid combustible material.

Practical value. The application of the insulating effect of the fire-extinguishing dry chemical powders based
on the ammonium phosphate (phosphor-ammonium) salts allows using them effectively for extinguishing the fires
of the solid combustible materials liable to smouldering separately or combined with the fire-extinguishing agents with
the cooling effect.

Keywords: smouldering combustion; dry chemical powder; ammonium phosphate (phosphor-ammonium)
salts; melt film; insulation; cooling of a smouldering source; synergism.
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VJIAPHASI HATPY3KA ITPM YCTAHOBKE AHKEPA B IIOPOJIHbIII MACCHUB

Pavel Sergeyevich Dripan, senior lecturer; e-mail: dripanps@mail.ru
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IMPACT LOAD DURING SETTING AN ANCHOR INTO A ROCK MASSIF

Heasp. [Toayunts 3aBUCUMOCTH Il HATPY3KH M HANPSDKEHUH ¢ ydeToM Kod(h(UIHeHTa THHAMUIHOCTH MIPH
YCTaHOBKE B IOPOJHBIA MacCHB TOPHOM BBIPAOOTKM YTOJNBHOW IIAXTHI aHKepa OOJBIIEro AuamMeTpa, 4YeM NPOXOITHOU
ITYp, JUIS OTIPENIEICHUS B JANbHEHIIIEM MapaMeTpoB YAAPHOTO YCTPOHUCTRA.

Mertoasbl. CTaTUCTHYECKUI U TEOPETHUECKUI METO B HccaeqoBaHui. [1epBblil MeTO/ 3aKIIOUaeTCsl B aHAIH3E
COCTOSIHHSI B OTEUECTBEHHOM YrOJbHOW IPOMBIIUICHHOCTH CYIIECTBYIOIIMX CHOCOOOB M CPEICTB aHKEPHOTO
KpEIUIEHHsT TOPOAHOTO MacCHBa TOPHBIX BBIPAOOTOK; HOBOTO €ro croco0a, CYIIHOCTb KOTOPOTO COCTOUT
B MICIIOJIb30BaHNM aHKepa OOJbLIEro JUaMeTpa, YeM IMPOXOJHOHM INmyp, NPHU €ro yCTaHOBKE B IOPOAHBIH MacCHB
Y BO3/ICHCTBUH HA HETO CTaTHUECKOI HArpy3KH; METOJIOB UCCIIEJOBAaHUN HANPSHKEHHO-1e(h)OPMHUPOBAHHOTO COCTOSIHUS
CHCTEMBI «ITOPOJHBIH MAacCHB-aHKEpP» C YYETOM BOJHOBBIX HPOILECCOB, CONPOTHBICHHH 10 JUIMHE, OOKOBOM
MOBEPXHOCTH M CHJI TPEHHA. Te0opeTHUECKUI METO, UCTIONB3YIOMINN TEOPHUIO yaapa.

PesyabTarsl. [lomydeHsl 3aBUCHMOCTH Ui ONpEAENCHHS HArpy3KH W HANpsOKCHHH B aHKepe IpH ero
YCTaHOBKE B IOPOJIHBIA MacCHUB TOPHON BBIPAOOTKH C yU4eTOM K03 (DUIMEHTa JTUHAMHIHOCTH.

Hayuynasi HoBH3HA. BriepBble Ha OCHOBAaHMM TEOPHH yJapa II0 CTEP)KHIO OMpelelleHa TUHAMUYECKas
Harpy3ka Ha aHKep OOJBIIEro AnaMeTpa, YeM IIIMyp, IPH YCTAHOBKE B IIOPOJHBIH MacCHB, MO3BOJISIOIAS ONPEICITUTh
€ro HaNpsHKEHHOE COCTOSHHUE, 00ECTIEUHNBaOIee TPOYHOCTb.

IIpakTHyeckass 3HAYMMOCTb. Pe3ynbTaThl HCCIEIOBaHMH II03BOJAT BBIOpPAaTh IapaMeTphl yIapHOTO
yCTpOHcTBa, oOecneuuTh 0e30macHOe BEJCHUE TOPHBIX padoT, 3HAYMTENILHOE CHIDKCHHME 3aTpaT HpH KpPEIUICHUH
MOPO/IHOTO MacCHBa, yCTOHYUBOCTD U IPOYHOCTH BBIPAOOTOK YTrOJBHBIX IIAXT.

KnaroueBble ciioBa: copuas ewvipabomka; NOPOOHbIL MACCUS, aHKep, WNYP, OUHAMUYECKAs. HASpY3Kd,
Hanpsicenue; yCmoudugoCmy, HPOYHOCHIb.
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Purpose. To obtain dependences for load and stresses with regard to the dynamic magnification factor during
setting the anchor of a bigger diameter than the pass-through borehole into the rock massif of a mine working of a coal
mine for further determination of parameters of a hammering device.

Methods. Statistical and theoretical methods of investigations. The first method consists of analysis of the
state of existing methods and means of the rock massif anchor support of the mine workings in the domestic coal
industry; of its new method which essence is in using the anchor of the bigger diameter than the pass-through borehole
during its setting into the rock massif and the influence of the static load on it; of the methods of investigations of the
deflected mode of the “rock-massif — anchor” system taking into account the wave processes, the frictional resistances,
the lateral surface and the friction forces. The theoretical method that uses the theory of impact.

Results. The dependences have been obtained for determination of the load and stresses in the anchor during
its setting into the rock massif of the mine working taking into account the dynamic magnification factor.

Scientific novelty. For the first time on the basis of the theory of impact on the bar the dynamic load on the
anchor of the bigger diameter than the borehole has been determined enabling to detect its stressed state which ensures
its strength.

Practical value. The results of the investigations will permit to select the parameters of the hammering
device, to ensure the safe mine operations, considerable reduction in expenses for timbering the rock massif, stability
and durability of the mine workings of the coal mines.

Keywords: mine working; rock massif; anchor; borehole; dynamic load; stress; stability; durability.
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MONITORING OF A FUNCTIONAL STATE OF A MINE RESCUER DURING EMERGENCY-RESCUE
OPERATIONS

Heab. OnpeneneHre BO3MOKXHOCTH OCYIIECTBICHNS OOBEKTUBHOTO KOHTPOJS (DYHKIIMOHAIBHOTO COCTOSIHUS
TOPHOCHACATENS B CJIOKHBIX MUKPOKIIMMATHUECKHUX YCITOBHSAX.

Metoauka. VHpOpMAINOHHO-aHATUTHYECKHE HCCICIOBAHNSA TEXHUYECKHX BO3MOXKHOCTEH MOPTAaTHBHBIX
YCTPOHCTB ompeneneHusi, 00paboTku M 0ToOpakeHUs ITUPPOBBIX 3HAYEHUIH OCHOBHBIX (DPHU3MOJOTHYECKUX (DYHKITHIT
OpraHu3Ma.

PesyabTaThl.  YcTaHOBIEHB  Hambojee  MEPCHEKTHBHBIE  MOJENH  YCTPOWCTB,  OMPEACISIONINX
Y PETUCTPUPYIOIINX TI0OKA3aTENIM OCHOBHBIX (PH3MONOTHYECKHX (YHKIWH OpraHu3Ma TOpHOCTAcaTessl, TaKWX Kak
4yacToTa IyJbca U ero BapnalOelIbHOCTbh, apTepHabHOE JABJIECHHE, TeMIlepaTypa Tella, a TaKkKe YCTPOWCTB NpHeMa-
nepenadyd U o0OpabOTKM MH(POPMAIMH, CIOCOOHBIX (YHKIIMOHHPOBATH B CIIOXKHBIX MHUKPOKIMMATHYECKHX YCIOBHAX
U HE IIPUTOJHOM ISl ABIXaHUs CPeJe.

Hayuynasi wHoBm3Ha. OcyiecTBieHHE OOBEKTHBHOTO (MHCTPYMEHTAIBHOTO) KOHTPOJIST (YHKIMOHAIBEHOTO
COCTOSIHUSL TOpHOCIHAacaTelsl B CIOKHBIX MHKPOKIMMATHYECKMX YCIOBUSAX M HE NPUTOAHON ISl IbIXaHHSA Cpeje
C MCTIOJIb30BAaHHEM MaJIOrabapuTHBIX YCTPOMCTB M Hepejaueil aaHHOM WHpOpManuy MeIUIMHCKOMY paOOTHHKY,
HaxXOZSIIEMYCsl Ha TTOJ[3eMHOM 6a3e C pe3epBHBIM OT/ACICHHEM.

I[pakTHyeckasi 3HaYMMOCTh. BHeipeHne cucteMbl 0OBEKTUBHOTO KOHTPOJIS (PYHKIIMOHATBHOTO COCTOSTHUS
TOPHOCHACATENsI TMO3BOJINT CBOSBPEMEHHO PEarMpoBaTh HA yXyIIICHHWE IOKa3aTeledl OCHOBHBIX (DPU3HMOIOTHYECKHUX
(hyHKIMI OpraHn3Ma 1 OCyIIECTBUTh COOTBETCTBYIOIINE MEPHI [0 COXPAHEHHUIO KU3HU U 3J0POBbsI TOPHOCIIACATEIEH.

KnroueBble cioBa: asapuiino-cnacamenvbuvie pabomvl, MUKPOKIUMAMUYECKUE YCIOGUS;, (DYHKYUOHANbHOE
cocmosHue; nokasamenu QU3UON02ULeCKUX QYHKYULl Opeanusma; UHCMPYMeHmAalbHblli KOHMPOb, cMapm-opaciem,
OUCMAHYUOHHBIL KOHMPOITb.

Purpose. Determination of a possibility of implementation of the objective monitoring of the mine rescuer’s
functional state in the difficult microclimate conditions.
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Methodology. Informational and analytical investigations of the technical possibilities of the portable devices
for determination, processing and display of the digital values of the basic physiological body functions.

Results. The most promising models of the devices which determine and register the indices of the basic
physiological functions of the organism of the mine rescuer such as pulse rate and its variability, blood pressure, body
temperature, as well as the full duplex devices and devices for processing the information which are capable to function
under the difficult microclimate conditions and in the irrespirable environment have been determined.

Scientific novelty. Execution of the objective (instrumental) monitoring of the mine rescuer’s functional state
in the difficult microclimate conditions and irrespirable environment with the use of the compact devices and
transmission of this information to a medical worker being present at the underground base with a reserve squad.

Practical value. The implementation of the objective monitoring system of the mine rescuer’s functional state
will permit to respond timely to worsening of the indices of the basic physiological functions of the organism and to
take corresponding measures aimed at saving the mine rescuers’ life and health.

Keywords: emergency-rescue operations; microclimate conditions; functional state; indices of physiological
functions of the organism; instrumental monitoring; smart-wristband; remote monitoring.
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EFFECTIVENESS OF THE FRACTIONAL ANALYSIS DURING SEPARATION OF SOLID GRANULAR
SUBSTANCES

Heas. [ToeicuTs Y3PPEKTHBHOCTH (YPAKIIMOHHOTO aHAIN3a XHMHUYECKOTO M3BECTKOBOTO morinoTutens XI1-1
Omaromapst MPUMEHEHHUIO MEXaHIMYECKOTO CUTa C aBTOMAaTHIECKAM KOHTPOJIEM BPEMEHH PaCCCHBAHNS.

MeTtoanka. AHATUTHICCKIE METOIBI HCCIICIOBAHMUS PAOOTHI AIIEKTPOMEXaHMIECKUX YCTPOHCTB.

PesyasTatsl. [IpoBeneHHBIC HCCIIEAOBAHUS MO3BOJIWIN IOBBICUTH TOCTOBEPHOCTH (PPAKIIIOHHOTO aHAIH3a
Omaromapss TPUMEHEHUIO HW3TOTOBICHHOTO MEXaHHYECKOT'O CHTAa M TPOCEUBAHUS XHUMHUYECKOTO H3BECTKOBOTO
MOTJIOTUTEIS.

HoBu3na. Pa3paGoraHbl 3jeKTpudecKas M KHHEMAaTHUECKas CXeMbl MEXaHWYECKOTO CHTa, BIHAIOIINAE Ha
napaMeTpsl MPOCEUBAHUS XUMHUYECKOTO M3BECTKOBOTO MOTJIOTUTEINSI, KOTOPBIH HEOOX0auM sl paboThl pecrnrparopa
P-30.

IIpakTnyeckas 3HaA4YMMOCTb. [lOBbIIEHHE KadyecTBA XHMMHUYECKOro H3BecTKOBOro mnorioturens XII-U
Omaromaps IPUMEHEHHIO MEXaHIMYECKOTO CUTa TIPU IMPOBEJCHUN (PPaKIIMOHHOTO aHATIU3a.

KiroueBble cjioBa: ycmauwoska O NPOCEUBAHUS, MEXAHUYECKOe CUMO, XUMUYECKUll HNOo2iomumensb
U3BECMKOBYIU, KUHEMAMUYECKAsl CXeMd,; JJIeKMpUuieckds cxema, )paKyuoHHblll cCOCmas.

Purpose. To improve effectiveness of the fractional analysis of the XII-W1 chemical lime absorbent due to the
use of a bolting screening machine with the automatic time control of sieving.

Methodology. Analytical investigation methods of the operation of electromechanical devices.

Results. The conducted investigations have permitted to improve the accuracy of the fractional analysis due to
the use of the manufactured screening machine for sieving the chemical lime absorbent.

Scientific novelty. The electric circuit and kinematic arrangement of the screening machine have been
developed which influence the parameters of sieving of the chemical lime absorbent that is essential for the operation
of the P-30 breathing apparatus.

Practical value. Improvement of the quality of the XTI-1 chemical lime absorbent due to the use of the
screening machine during conducting the fractional analysis.

Keywords: sieving installation; screening machine; chemical lime absorbent; kinematic arrangement;
electric circuit; fractional composition.
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RELATIONSHIP BETWEEN A WASTE ROCK PILE TEMPERATURE AND AMOUNT OF EMITTED
HARMFUL SUBSTANCES

Heus. [Iporao3 KomudecTBa BPEIHBIX BEUIECTB, MOCTYMAIOMINX B OKPYKAIOIIYIO aTMOC(Epy B 3aBHCUMOCTH OT
TeMIIepaTypbl BHyTPH IOPOJIHOTO OTBaA.

Metoanka. YCTaHOBICHHE aHATUTUYECKUX 3aBHCHMOCTEH KOJIMYECTBA BBIACIIAIONINXCS BPEAHBIX BEIECTB OT
TEPMOJAECTPYKIIMU TIOPOAHOM MacChl OTBAJIOB.

Pe3yabTaThl. PaccMOTpeHBI Ipoliecchl TEPMOIECTPYKIIMU B MOPOJHOM oTBaje. IlpemaoskeHa MaTeMaTHueCcKas
MOJICTIb BBIJICIICHUSI BPEIHBIX BELIECTB M3 MOPOJHOTO OTBaja B arMoc(epy B 3aBHCHMOCTH OT TeMIEpaTypbl YIJis
" uputa. [loxydeHsl aHATUTHYECKUE 3aBHUCHMOCTH BPEIHBIX BEIIECTB OT TEMIEPATyphl AJ NalbHEHIIEH OLEHKH
KOHIICHTPAIIH MOXKapHBIX T'a30B.

Hayunasi noBu3Ha. [IpemnoxkeHa aHaIWTHYECKas 3aBUCHMOCTH, IOJHOCTBIO OTpaKaromas (U3NICCKUH
MPOIIeCC TEPMOICCTPYKIIUI MaTepHalia i BEIICICHUS BPEIHBIX BEIIECTB.

IIpakTuyeckoe 3HaveHue. [lomydeHHBIE PE3yIbTATHI HCCIICIOBAHUI ITO3BOJIAT IPOTHO3HPOBATH BHIOPOCHI
1 KOJIMYECTBO TTOCTYIAOIINX B aTMOC(Epy BPEIHBIX T'a30B B MPOMEKYTKAaX MEXTy HATYPHBIMU HaOJIFOICHISIMH.

KiroueBble cji0Ba: nopoOHblll Omean, mepmooecCmpyKyus, 20peHue; aHaiumuyecKkas 3a8UcUmMocms, 8peonbsle
gewecmsd,; KOHYeHMpayuu, memnepamypa.

Purpose. Prediction of the amount of the harmful substances entering the ambient air in relation to
the temperature inside the waste rock pile.

Methodology. Establishment of analytical dependences of the amount of the emitted harmful substances on
the thermodestruction of the rock mass of the waste rock piles.

Results. The thermodestruction processes in the waste rock pile have been considered. The mathematical
model of the emission of the harmful substances from the waste rock pile into the air in relation to the coal and pyrite
temperature has been proposed. The analytical dependences of the harmful substances on the temperature have been
obtained for the further evaluation of the fire gases concentration.

Scientific novelty. The analytical dependence has been proposed which completely reflects the physical
process of material thermodestruction and emission of the harmful substances.

Practical value. The obtained investigation results will allow predicting the emissions and the amount
of the harmful gases entering the air atmosphere in the intervals between the full-scale observations.

Keywords: waste rock pile; thermodestruction; combustion; analytical dependence; harmful substances;
concentrations; temperature.
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SPECIFIC DISCHARGE OF LIQUIDS FOR DECONTAMINATION OF CLOUDS OF CHEMICALLY
HAZARDOUS SUBSTANCES CONDUCIVE TO ACCIDENTS
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Ieab. JlocTOBEpHOCTh OMpEAENEHUs YIEIBHOTO pacxoJa BOABl U HEUTPATU3YIOMIMX PACTBOPOB IS
o0e33apakuBaHus 00TaKOB aBapUITHO XUMIYECKH OMACHBIX BEIIECTB KHUIKOCTHBIMHU 3aBECAMH.

Mertoanka. AHAIMTHYECKHE MCCICIOBAaHUS M MareMaTrhdeckas o0paboTka MaHHBIX W3 JUTEPaTypPHBIX
HCTOYHUKOB.

Pe3yabTaThl. BeliBiieHa HEOOXOIUMOCTD IKCTIEPIMEHTAIFHON IMPOBEPKH PsAZla PEKOMEH/IOBAHHBIX 3HAYCHUN
YAETHHOTO pacxola BOIBI M HEHTPANM3YIOMIHUX PAacTBOPOB I 00e33apakWBaHUs OOJIAKOB aBAapUHHO XUMHYECKU
OIaCHBIX BEIECTB XHIKOCTHBIMM 3aBecaMu. C IOMOIIBI0 MMEIOIIUXCS B JIUTEPaType IKCIEPUMEHTAIBHBIX JaHHBIX
HalJeHsl (paKTHYEeCKHWe 3HA4YCHUS YAEIBHOIO pacxoja BOABI M BOJHOTO pPacTBopa THApOKapOOHaTa HATPUS UIS
MOTJIOIEHHS XJIOPUCTOTO BOAOPOJAA U3 MAapOBO3AYIIHOM CMECH IPU €€ OPOLICHUH YKAa3aHHBIMHU JKUAKOCTSIMH. ODTH
3HA4YEHHs YJENBHOTO pacxoia MPUOIM3UTENIFHO NPOIOPIHMOHAIBHBI OTHOIICHHUIO BPEMEHU OPOIICHHS K HMCXOJIHOMN
KOHLEHTPAIMX XJIOPUCTOIO BOAOPOJIa B ra30Boi (hase.

Hayynasi HoBM3Ha. PacueTsl 1O ypaBHEHUSIM XHMMUYECKHX pPEAaKIMH BIEPBBIC IMPUMEHEHbI C LENbIO
TIOBBIIICHHSI TOCTOBEPHOCTH OMNPEHETICHNS yIENbHBIX PAacX0J0B HEUTPATH3YIOUINX PAacTBOPOB I 00e33apakuBaHUA
00J1aKOB aBapHiTHO XUMITYECKH OTIACHBIX BEUIECTB KUIKOCTHBIMHU 3aBECAMHU.

[pakTuyeckasi 3HAYUMOCTb. J[0OCTOBEPHOCTH ONpEACICHUS yASIFHOTO PacXoia BOABI M HEHTPAIHU3YIOIINX
pacTBOpoB s 00e33apakMBaHUSL OOJIAKOB aBapHHHO XMMHYECKH OMACHBIX BEIIECTB JKUIKOCTHBIMH 3aBeCaMHU
CIOCOOCTBYET YIIYUIICHUIO TUIAHUPOBAHUS MEPOIIPHUATHIN 1O JIOKAINW3AIUA U JTUKBUAAIIUH ITOCTIEICTBUN XUMHYCCKIX
aBapHil.

KaioueBble ci1oBa: agapuiino xumuyecku onacHvle seujecmed; 00e33apadcusanue o061aKos; HCUOKOCMHbIE
3a6echl; HEUMPAIU3YIOUWUEe pACMEOpbl, 8004, YOEIbHbIL PACX00.

Purpose. Determination accuracy of the specific discharge of water and neutralizing solutions for
the decontamination of clouds of chemically hazardous substances conducive to accidents by liquid screens.

Methodology. Analytical investigations and mathematical processing of data from the literature sources.

Results. The necessity of the experimental testing of a number of recommended values of the specific water
and neutralizing solutions discharge for the decontamination of clouds of the chemically hazardous substances
conducive to accidents by the water screens has been identified. With the help of the available in the literature
experimental data the actual values of the specific discharge of water and the sodium bicarbonate aqueous solution for
absorption of hydrogen chloride from a steam-and-air mixture during its spraying with the mentioned liquids have been
found. These values of the specific discharge are approximately proportional to the ratio of the spraying time to
the initial concentration of hydrogen chloride in the gaseous phase.

Scientific novelty. The calculations by the equations of the chemical reactions have been applied for the first
time with the purpose of improvement of the determination accuracy of the specific discharges of the neutralizing
solutions for the decontamination of clouds of chemically hazardous substances conducive to accidents by the liquid
screens.

Practical value. The determination accuracy of the specific discharge of water and neutralizing solutions for
the decontamination of clouds of chemically hazardous substances conducive to accidents by the liquid screens
contributes to improvement of planning the measures for localization and elimination of consequences of the chemical
accidents.

Keywords: chemically hazardous substances conducive to accidents; decontamination of clouds; liquid
screens; neutralizing solutions; water; specific discharge.
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ENSURING OF STABILITY OF BED FLOOR ROCKS BY USING THE LOAD-BEARING ABILITY
OF ADURABLE LAYER

Heas. YcTaHOBHTH 0COOCHHOCTH Ipoliecca Ae(hOpMHUPOBAHMS MOPOJ MOYBEI BEIPAOOTKH NPU HAIUYHH B €
TEKCTYpe MPOTHOTO CIIO0SI © 000CHOBATH CIIOCO0 0OecTeueH s YCTOHIUBOCTH ITOYBHL.

Metoauka. JlabopaTopHble UCCIIEAOBAHUS HA MOJIEIISIX U3 SKBUBAJIICHTHBIX MaTepHaIoB.

Pe3yabTrarbl. YCTaHOBICHO, YTO B MOYBE BHIPAOOTKM MIMPUHON B Npu HamuM4yuM NMPOYHOTO CJIOS TOPO
tonuuHol 0,3B HanOoNbIIMK MOJOXUTEIBHBIH 3((EKT TOCTHraeTcs, €Cid pacnoiaratb BEIPabOTKY OTHOCHUTEIBHO
BMEIIAIOUIMX MOPOJ] TaK, 4TOOBI NPOYHBIA CJIOW 3ajierall Kak MOXHO OJIM)ke K KOHTYpY IOuBBI BbIpaboTku. Ecmu
HEBO3MOXKHO DAaCIIOJIOKHUTh BBIPAOOTKY OJIM3KO K 3TOMY CIIOK, JJIsI YMEHBLICHUS CMENICHUI MOpOJA IOYBBI
HEoOX0IMMO JIOTIOJHUTEIbHOE BHELITHEE BO3/ICHCTBUE HEIOCPEICTBEHHO Ha MTPOYHBI CIIOH, YTOOBI MPEIOTBPATUTH €TO
pazioM.

Hayunas HoBH3HA. YCTaHOBIICHO, YTO YCTOWYMBOCTB MOPOJ MOYBHI IIPH HAJIMYHUHU B €€ TEKCTYpe MPOYHOTO
CJI0S1 3aBUCHUT OT €r0 TOJIIIUHEL, IPOYHOCTH U TITyOHHBI PACTIONIOKEHHS HIXKE TIOYBBI BEIPAOOTKH.

IpakTHyeckas 3HAYMMOCTH. [IpemioxkeHO Ui OOSCICYCHHs YCTOWYHMBOCTU IOPOJA IOYBBI BBIPAOOTKH
CO3aBaTh CHCTEMY «IIPOYHBIA CIOW — Kpelb YCHJCHHS — paMa OCHOBHOW KpeIH» C MOMOIIBI0 YHOPHO-JICKHEBOH
KpeIH YCHICHHS.

KnroueBble cinoBa: copnas evipabomxa; nOpoobl NOUbl, HPOUHLIL CIAOU, IKEUSANEHMHbIEC MAMEPUATLL;
Kpumepuii n0006UA, YNOPHO-TEHCHEBAS KPENb YCUTEHUA.

Purpose. To determine peculiarities of a deformation process of the bed floor rocks of a mine working
containing the durable layer in its texture and to substantiate a method to ensure the stability of the floor.

Methodology. Laboratory investigations on the models made of the equivalent materials.

Results. It has been established that the most positive effect is being achieved in the floor of the B wide mine
working containing the 0.3B thick durable layer of rocks if the mine working is laid out towards the host rocks in such
way that the durable layer would embed as close as possible to the contour of the mine working floor. If it is
impossible to lay out the mine working close to this layer to reduce displacements of the bed floor rocks the additional
external action directly on the durable layer is necessary in order to prevent its fracture.

Scientific novelty. It has been established that the stability of the bed floor rocks containing the durable layer
in its texture depends on its thickness, durability and depth of its location below the floor of the mine working.

Practical value. In order to ensure the stability of the bed floor rocks of the mine working it has been
suggested to create a “durable layer — reinforced support — main support frame” system with the help of a prop-and-sill
reinforced support.

Keywords: mine working; bed floor rocks; durable layer; equivalent materials; similarity criterion; prop-
and-sill reinforced support.



